Synthesis, Biological Activities, and X-ray Crystal Structural Analysis of 25-Hydroxy-25(or 26)-adamantyl-17-[20(22),23-diynyl]-21-norvitamin D Compounds.
Novel 19-norvitamin D analogues (ADYW1-4, 5a-d) in which an adamantyl diyne side chain is attached directly to the 17-position of the D ring are designed and stereoselectively synthesized. The adamantane ring of these analogues was expected to interfere with helix 12 (H12, activation function 2) of the vitamin D receptor (VDR) to modulate its activities. The analogue 5b binds to the VDR (7% of the natural hormone) and shows significant partial agonistic activity in transactivation assay. Compound 5b showed considerable selectivity in VDR target genes expressions in vitro, it was taken up by target cells 2-3 times more readily, and its lifetime was three times longer than the natural hormone. The X-ray crystal structure of 5b in complex with VDR reveals that the ligand binds similarly to the natural hormone, but the diyne moiety is slightly bent (angles around the diyne 5° to 8°) with respect to the original diyne vitamin D compound 6 in VDR (<1°) due to steric hindrance with helix 12.